Abstract. The complete picture of the complexity of answering (unions of) conjunctive queries under the main guarded-based classes of disjunctive existential rules has been recently settled. It has been shown that the problem is very hard, namely 2ExpTime-complete, even for fixed sets of rules expressed in lightweight formalisms. This gives rise to the question whether its complexity can be reduced by restricting the query language. Several subclasses of conjunctive queries have been proposed with the aim of reducing the complexity of classical database problems such as query evaluation and query containment. Three of the most prominent subclasses of this kind are queries of bounded hypertree-width, queries of bounded treewidth and acyclic queries. The central objective of the present paper is to understand whether the above query languages have a positive impact on the complexity of query answering under the main guarded-based classes of disjunctive existential rules.
Introduction
Rule-based languages lie at the core of several areas of central importance to artificial intelligence and databases, such as knowledge representation and reasoning, data exchange and integration, and web data extraction. A prominent rule-based formalism, originally intended for expressing complex recursive queries over relational databases, is Datalog, i.e., function-free first-order Horn logic. As already criticized in [28] , the main weakness of this language for representing knowledge is its inability to infer the existence of new objects which are not explicitly stated in the extensional data set.
Existential rules, a.k.a. tuple-generating dependencies (TGDs) implications among conjunctions of atoms, and they essentially say that some tuples in a relational instance I imply the presence of some other tuples in I (hence the name tuple-generating dependencies). Unfortunately, the addition of existential quantifiers immediately leads to undecidability of conjunctive query answering [10, 12] , which is the main reasoning service under existential rules.
Conjunctive queries (CQs), which form one of the most commonly used language for querying relational databases, are assertions of the form ∃Y ϕ(X, Y), where ϕ is a conjunction of atoms, and correspond to the select-project-join fragment of relational algebra [1] . The answer to a CQ w.r.t. a database D and a set Σ of existential rules consists of all the tuples t of constants such that ∃Yϕ(t, Y) evaluates to true in every model of (D ∧ Σ). Several concrete languages which ensure the decidability of CQ answering have been proposed over the last five years; see, e.g., [6, 12, 14, 18, 23, [25] [26] [27] . Nevertheless, existential rules are not expressive enough for nondeterministic reasoning; for example, the statement "each parent of a father is the grandparent of a boy or a girl" is not expressible via existential rules. Such a statement can be expressed using the rules
Obviously, to represent such kind of disjunctive knowledge, we need to extend the existing classes of existential rules with disjunction in the head of rules. Enriching existential rules with disjunction yields the formalism of disjunctive existential rules, a.k.a. disjunctive TGDs (DTGDs) [17] ; henceforth, for brevity, we adopt the terms (D)TGDs.
Guarded-Based DTGDs. Guardedness is a well-known restriction which guarantees good model-theoretic and computational properties for first-order sentences [3] . Recently, inspired by guardedness, the class of guarded TGDs, that is, rules with a guard atom in the left-hand side which contains (or guards) all the universally quantified variables, has been defined [12] . Several extensions and restrictions of guarded TGDs have been proposed [6, 13] ; we refer to all those formalisms by the term guarded-based TGDs, and more details will be given in Section 2. Guarded-based TGDs can be naturally extended to DTGDs. For example, the above set of rules is guarded since the atoms parentOf (X, Y ) and grandparentOf (X, Y ) are guards.
The complexity picture for query answering under the main guarded-based classes of DTGDs has been recently completed for arbitrary CQs [11] . Moreover, the complexity of answering atomic CQs, i.e., CQs consisting of a single atom, has been also investigated [2, 22] . However, the complexity picture of the problem restricted on some important subclasses of CQs, namely queries of bounded hypertree-width [20] , queries of bounded treewidth [16] , and acyclic queries [19] , is still foggy, and there are several challenging open questions.
Research Challenges. The above subclasses of CQs have been proposed with the aim of reducing the complexity of several key decision problems on CQs such as evaluation of (Boolean) queries and query containment; in fact,
